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Gynecomastia: Pathophysiology, Evaluation, and Management
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On completion of this article, you should be able to: (1) recognize the different mechanisms and causative medications and
conditions associated with gynecomastia, (2) demonstrate the ability to conduct a stepwise diagnostic approach to evaluate
and diagnose most cases of gynecomastia, and (3) identify the available treatments for gynecomastia and assist patients in

the process of decision making about treatment.

Gynecomastia, defined as benign proliferation of male breast
glandular tissue, is usually ¢ d by incr d estrogen activity,
decreased testosterone activity, or the use of numerous medi-
cations. Although a fairly common presentation in the primary
care setting and mostly of benign etiology, it can cause patients
considerable anxiety. The initial step is to rule out pseudogyne-
comastia by careful history taking and physical examination. A
stepwise approach that includes imaging and laboratory testing
to exclude neoplasms and endocrinopathies may facilitate cost-
effective diagnosis. If results of all studies are normal, idiopathic
gynecomastia is diagnosed. The evidence in this area is mainly of
observational nature and lower quality.
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ynecomastia is defined as benign proliferation of

male breast glandular tissue.! Asymptomatic gyne-
comastia is very common and has a trimodal age distri-
bution, occurring in neonatal, pubertal, and elderly males.
The prevalence of asymptomatic gynecomastia is 60% to
90% in neonates, 50% to 60% in adolescents, and up to
70% in men aged 50 to 69 years.>> Prevalence of symp-
tomatic gynecomastia is markedly lower. A screening for
gynecomastia in 214 hospitalized adult men aged 27 to 92
years revealed that 65% had gynecomastia, defined in this
study as nodule size greater than 2 cm; however, none of
them were symptomatic.® Variation in reported prevalence
across studies is attributed to variations in the size of the
palpable breast tissue used to define gynecomastia and to
population characteristics such as age and setting of treat-
ment (primary care vs referral clinics). The evaluation and
management perspectives presented in this article do not
pertain to physiologic neonatal and adolescent cases but
rather to symptomatic adults who are concerned and seek
evaluation and treatment.

Although breast cancer is rare in men, those with gyne-
comastia often become anxious and seek medical attention,
making this presentation fairly common in primary care
settings. Diagnostic evaluation of these cases can be costly
and involves laboratory and radiographic testing; therefore,
a diagnostic algorithm that facilitates step-by-step evalua-
tion may be cost-effective and reduce the associated patient
anxiety. This article describes the pathophysiology and
common mechanisms and causes of benign gynecomastia

and introduces a diagnostic algorithm to facilitate evalua-
tion and management of symptomatic cases that present in
primary care settings.

PATHOPHYSIOLOGY

The imbalance between estrogen action relative to an-
drogen action at the breast tissue level appears to be the
main etiology of gynecomastia.® Elevated serum estrogen
levels may be a result of estrogen-secreting neoplasms or
their precursors (eg, Leydig or Sertoli cell tumors, human
chorionic gonadotropin [hCGJ]-producing tumors, and
adrenocortical tumors) but more commonly are caused
by increased extragonadal conversion of androgens to
estrogens by tissue aromatase (as occurs in obesity). Lev-
els of free serum testosterone are decreased in patients
with gonadal failure, which can be primary (Klinefelter
syndrome, mumps orchitis, castration) or secondary (hy-
pothalamic and pituitary disease). Androgen resistance
syndromes due to impaired activity of enzymes involved
in the biosynthesis of testosterone can also be associated
with gynecomastia.’

The balance between free testosterone and estrogen
is also affected by serum levels of sex hormone-binding
globulin, which is the proposed mechanism of gyneco-
mastia in certain conditions, such as hyperthyroidism,
chronic liver disease, and the use of some medications
such as spironolactone.! Receptors of androgens can also
have genetic defects or become blocked by certain medica-
tions (eg, bicalutamide, used in the treatment of prostate
cancer), and the receptors of estrogens can be activated by
certain medications or environmental exposures.' Of note,
patients with pubertal gynecomastia have normal levels of
serum estradiol, testosterone, and dehydroepiandrosterone-
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TABLE 1. Elements of Patient History and Physical Examination
Relevant for Evaluation of Gynecomastia

History

Duration of symptoms

Localized symptoms, such as a palpable mass, breast tenderness or
enlargement, and nipple discharge

History of an undescended testis, mumps, or liver or kidney disease

Detailed history of medications, supplements, illicit drugs, anabolic
steroids

History of coping with potential distress caused by breast condition

Physical examination
Height, weight
Signs of feminization, current Tanner stage
Stigmata of liver disease
Breast and overlying skin
Regional lymph nodes
Thyroid
Scrotum

sulfate and a normal estrogen-testosterone ratio. However,
free testosterone levels in these patients are lower than
those of controls without gynecomastia.®

Eventually, the exposure to the hormonal imbalance leads
to proliferation of glandular tissues, ie, ductal hyperplasia.

CLINICAL MANIFESTATIONS AND DIAGNOSIS

Careful history taking and physical examination (the rel-
evant elements of which are presented in Table 1) often
reveal that patients actually are presenting with pseu-
dogynecomastia, which means accumulation of sub-
areolar fat without real proliferation of glandular tissue.
Examination of these patients reveals diffuse breast en-
largement without a subareolar palpable nodule. These
patients do not need additional work-up and only require
reassurance. Gynecomastia is usually bilateral,>® but pa-
tients may present with asymmetrical or unilateral find-
ings. Palpation usually demonstrates a palpable, tender,
firm, mobile, disclike mound of tissues'* that is not as
hard as breast cancer and is located centrally under the
nipple-areolar complex. When palpable masses are unilat-
eral, hard, fixed, peripheral to the nipple, and associated
with nipple discharge, skin changes, or lymphadenopathy,
breast cancer should be suspected and thorough evalua-
tion is recommended. Anthropometric measurements (eg,
body mass index) may also be helpful because obesity
can be associated with increased peripheral conversion of
androgens to estrogens and is associated with a higher
prevalence of gynecomastia.*!® The presence of varico-
celes has also been strongly associated with gynecomas-
tia.’ A family history of gynecomastia has been elicited
in 58% of patients with persistent pubertal gynecomastia.
History may also reveal a clear and temporal association

with a causative drug and obviate the need for extensive
and costly evaluation. If the association with a drug is
unclear, then evaluation is recommended. Table 2 depicts
the numerous medications that have been associated with
gynecomastia. It has also been associated with the use
of alcohol and illicit drugs, such as marijuana, heroin,
methadone, and amphetamines.* Several herbal supple-
ments, particularly those containing phytoestrogen, may
also cause gynecomastia.'?

In one case series, history and physical examination de-
tected a predisposing medical condition or causative medi-
cation in 83% of cases of gynecomastia.'* All breast cancer
cases in that series presented with a dominant mass on clini-
cal examination or other signs suggestive of malignancy.

DiaNosTIc APPROACH

After initial history and examination exclude pseudogy-
necomastia and other obvious explanatory conditions,
mammography can differentiate true gynecomastia from
a mass that requires tissue sampling to exclude malig-
nancy. Mammography was found to be fairly accurate
in distinguishing between malignant and benign male
breast diseases and can substantially reduce the need for
biopsies. The sensitivity and specificity of mammogra-
phy for benign and malignant breast conditions exceed
90%; however, the positive predictive value for malignant
conditions is low (55%) because of the low prevalence
of malignancy in patients presenting with gynecomastia.'

TABLE 2. Drugs Associated With Gynecomastia®

Hormones” Androgens, anabolic steroids,
estrogens, estrogen agonists, and hCG
Antiandrogens/ Bicalutamide, flutamide, nilutamide,

inhibitors of
androgen synthesis
Antibiotics

cyproterone, and GRH agonists (leuprolide
and goserelin)

Metronidazole, ketoconazole, minocycline,
isoniazid

Antiulcer medications Cimetidine,b ranitidine, and omeprazole

Chemotherapeutic Methotrexate, alkylating agents, and vinca
agents alkaloids

Cardiovascular drugs ~ Digoxin,” ACEISs (eg, captopril and enalapril),
calcium channel blockers (diltiazem,
nifedipine, verapamil), amiodarone,
methyldopa, spironolactone, reserpine,
and minoxidil

Anxiolytic agents (eg, diazepam), tricyclic
antidepressants, phenothiazines, haloperidol,
and atypical antipsychotic agents

Antiretroviral therapy for HIV, metoclopramide,
penicillamine, phenytoin, sulindac, and
theophylline

Psychoactive agents

Miscellaneous

% ACEI = angiotensin-converting enzyme inhibitor; GRH = gonadotropin-
releasing hormone; hCG = human chorionic gonadotropin; HIV = hu-
man immunodeficiency virus.

® Denotes stronger association.

Adapted from N Engl J Med.'
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Imaging of the scrotum is only recommended if palpable
masses are present.

Laboratory investigations are pursued in cases of true
gynecomastia without clear explanation. Liver, kidney,
and thyroid function tests exclude the respective medical
conditions. Hormonal testing measures levels of total and
bioavailable testosterone, estradiol, prolactin, luteinizing
hormone, and hCG, and its findings can direct toward pi-
tuitary, gonadal, and extragonadal endocrinopathies and
neoplasms as seen in the stepwise algorithm depicted in
the Figure. If all testing is unrevealing, idiopathic gyneco-
mastia is diagnosed.

DiFrerenTIAL DiaNosis

The differential diagnosis of a palpable breast mass in a
male patient includes pseudogynecomastia, gynecomastia,
breast cancer, and numerous other benign conditions. A re-
view of all mammographic findings for men for a period of
5 years at Mayo Clinic in Jacksonville, FL, revealed a 1%
rate of malignancy. Most cases were due to benign causes;
of these, gynecomastia represented 62%, with other causes
including lipomas, dermoid cysts, sebaceous cysts, lym-
phoplasmacytic inflammation, ductal ectasia, hematomas,
and fat necrosis.” In contrast, the differential diagnosis of
gynecomastia per se, as demonstrated in a series of young
adult patients with gynecomastia aged 19 through 29 years,
includes idiopathic gynecomastia (58%), hypogonadism
(25%), hyperprolactinemia (9%), chronic liver disease
(4%), and drug-induced gynecomastia (4%).'° The frequen-
cy distribution of these etiologies is imprecise because of
the small number of cases reported in the literature and may
vary widely across publications and practice settings.

MANAGEMENT AND PROGNOSIS

Overall, gynecomastia is a benign condition and is usually
self-limited. Over time, fibrotic tissue replaces symptomat-
ic proliferation of glandular tissue and tenderness resolves.
If the appropriate work-up does not reveal considerable un-
derlying pathology, reassurance and periodic follow-up are
recommended. Although evidence is lacking to support a
recommendation for follow-up intervals, 6 months seems
reasonable. Causative medications should be withdrawn
or the underlying causative medical conditions (eg, hyper-
thyroidism) should be addressed. Most cases of pubertal
gynecomastia usually resolve in less than a year.?® If gyne-
comastia persists and is associated with pain or psycho-
logical distress and if the patient wishes to pursue treat-
ment, pharmacological and surgical options are available.
Pharmacotherapy is likely beneficial if implemented early
before fibrous tissue replaces glandular tissue, whereas
surgery can be performed at any time.

PHARMACOTHERAPY

Several pharmacological agents have been used to manip-
ulate the hormonal imbalances thought to cause gyneco-
mastia. However, the studies that evaluated their efficacy
were in general small and uncontrolled, making inference
challenging.

Estrogen receptor modifiers appear to be fairly safe and
beneficial. Alagaratnam® treated 61 Chinese men with ta-
moxifen for a median of 2 months with 36 months of fol-
low-up, demonstrating an 84% rate of complete regression
of breast swelling. Lawrence et al'® used a 3- to 9-month
course of estrogen receptor modifiers (tamoxifen or ralox-
ifene) to treat 38 consecutive patients with persistent pu-
bertal gynecomastia and demonstrated a mean reduction in
breast nodule diameter of 2.1 cm with no serious adverse
effects. Similar results were reported in another case series
of 37 patients who used tamoxifen; reductions in pain and
nodule size were seen in all patients without long-term ad-
verse effects.!”

Dihydrotestosterone, danazol, clomiphene, and aro-
matase inhibitors such as testolactone and anastrozole may
also have benefit but are less commonly studied and used.*
Overall, the use of all these drugs is supported by a very
low quality of evidence, and the uncertainty about the bal-
ance of their benefits and harms should be highlighted to
candidate patients.

SuRGICAL CORRECTION

Surgery is the criterion standard treatment for gynecomas-
tia. The most commonly used technique is subcutaneous
mastectomy that involves the direct resection of the glandu-
lar tissue using a periareolar or transareolar approach with
or without associated liposuction. Liposuction alone may
be sufficient if breast enlargement is purely due to excess
fatty tissue without substantial glandular hypertrophy.'®
Skin resection is needed for more advanced cases.

In general, surgical treatment produces good cosmesis
and is well tolerated. Newer, less invasive techniques that
require minimal surgical incision have recently emerged
and may offer faster recovery and lower rates of local com-
plications.!'®2° Histologic analysis is recommended in true
gynecomastia corrections because unexpected histologic
findings such as spindle-cell hemangioendothelioma and
papilloma may occur in 3% of cases.?!

Patients with gynecomastia have a favorable prognosis.
These patients present with 2 main concerns: ruling out
breast cancer and cosmetic correction. The first concern
is adequately addressed by following the appropriate di-
agnostic evaluation. Breast cancer is rare in males, repre-
senting less than 1% of all cases of breast cancer; only 1%
of mammograms in men reveal breast cancer.'* Therefore,
the decision to treat and the choice of treatment should be
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Pseudogynecomastia or
obvious causative drug

Provide assurance,
remove/treat cause,

or condition provide periodic follow-up
History ar_wd p.hy5|cal] Palpable Testicular US
examination J scrotal mass

Image-guided or
| | Suspect breast mass surgical biopsy as
(hard, eccentric) graphy g psy

needed

| Gynecomastia |

LFTs and calcium,
creatine, and TSH assays

Hormone testing (total and
bioavailable T, E,, prolactin,
LH, hCG assays)

Renal, hepatic, or F— Treat underlying
thyroid disease disease

1Prl with or 1'E2 and normal
|¢T + 1LH | |J,T + |LH | | 1hCG | without | T and 2 | Negative work—upl
to low LH
normal or low LH
Primary secondary | o ticular US D MRI of the head (Testicular us | _ ldiopathic
hypogonadism hypogonadism gynecomastia

Testicular Normal Pituitary adenoma, Mass (Leydig Normal
germ findings | | eMPty sella, or mass or Sertoli [ [ ¢ e
cell tumor panhypopituitarism cell tumor)

Evaluate for:
Extragonadal germ cell tumors
(bronchogenic, hepatic, renal)
Nontrophoblastic hCG-secreting
tumors

< CT of the abdomen >

Adrenal Normal
neoplasm findings

Increased aromatase activity
(obesity, adrenal or liver
disease, thyrotoxicosis)

Exogenous estrogens (eg, sex
reassignment, phytoestrogens)

FIGURE. Diagnostic algorithm for gynecomastia. CT = computed tomography; E, = estradiol; hCG = human chorionic gonadotropin; LFT = liver

function test; LH = luteinizing hormone; Prl = prolactin; T = testosterone; TSH = thyroid-stimulating hormone; US = ultrasonography.
Adapted from N Engl J Med.**
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based on the degree to which this condition has affected
the quality of life and mental health of patients and on their
desire for cosmetic correction. The body of research sup-
porting the diagnostic approach and treatment strategies for
gynecomastia consists of expert opinion, case series, and
observational studies; hence, the evidence is considered to
be of low to very low quality. By acknowledging this low
quality of evidence when discussing testing and treatment
options with patients, physicians allow room in the process
of decision making for consideration of other factors, such
as resources, availability of services, and patients’ values
and preferences.?

CONCLUSION

The evaluation of gynecomastias can be complex. A step-
wise approach that starts with careful history taking and
physical examination may obviate the need for extensive
work-up. Subsequent selective imaging and laboratory
testing help exclude possible neoplasms and endocrinopa-
thies. The etiology is usually benign.
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CME Questions About Gynecomastia

1. Which one of the following statements best describes a
typical presentation of gynecomastia?

. Unilateral peripheral mass

. Painless bilateral hard and fixed masses

. A mass associated with nipple discharge

. Bilateral painful masses in an anxious adolescent

. Bilateral masses with minimal axillary
lymphadenopathy

o o0 o e

2. Which one of the following statements best describes
the recommendations for gynecomastia evaluation?

a. Diagnostic work-up for gynecomastia is
recommended if initial history and findings on
examination do not reveal an obvious cause

b. Any case of gynecomastia requires laboratory tests
and imaging to rule out endocrinopathies and
malignancies

c. A disclike mound of tissue just beneath the
nipple-areolar complex is a feature of malignancy

d. Breast pain is a sign of malignancy

e. Mammography is recommended to rule out
pseudogynecomastia

3. Which one of the following statements best describes
the interpretation of laboratory results in patients with
gynecomastia?

a. Elevated luteinizing hormone and low testosterone
levels suggest secondary hypogonadism

b. Elevated levels of prolactin are common in
gynecomastia and do not require additional
evaluation

c. Elevated levels of human chorionic gonadotropin
(hCG) and normal findings on testicular
ultrasonography indicate the need for evaluation
for extragonadal hCG-secreting tumors

d. Elevated estradiol levels with normal findings on
testicular ultrasonography do not require additional
work-up

e. If results on all laboratory testing are normal,
pseudogynecomastia is diagnosed
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. Which gne of the following statements best
describes the available pharmacological agents for
gynecomastia?

a. Randomized trials have shown estrogen receptor
modifiers to be safe and effective

b. Tamoxifen is effective but produces serious adverse
effects

c. Tamoxifen treatment reduces the future risk of
developing breast cancer

d. Pharmacotherapy is most effective when instituted
early

e. Tamoxifen reduces breast size but is unlikely to
resolve breast pain

GYNECOMASTIA: PATHOPHYSIOLOGY, EVALUATION, AND MANAGEMENT

5. Which gne of the following statements best describes

the surgical options available to treat gynecomastia?

a. Surgical therapy for gynecomastia is the criterion
standard for treatment of patients interested in
cosmesis

b. Liposuction is very effective for most cases of
gynecomastia

c. Mastectomy with axillary dissection is the treatment
of choice for gynecomastia

d. The newer endoscopic approach is only appropriate
when the breast is enlarged primarily as a result of
fat accumulation

e. Resection of glandular tissue is always
recommended because of the increased risk of
neoplastic transformation of benign gynecomastia
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